reported sequence has been widely cited as strong evidence that the bacteria caused the gastritis. Interestingly, these results could not be confirmed in a subsequent volunteer study by different investigators despite use of the same 'Marshall strain' of the bacteria (4). Detection of H pylori is possible with any one of multiple testing procedures. Recently invasive and noninvasive tests were compared (5) . Silver-based staining methods (eg, Warthin-Starry stain) of the gastric antral mucosa were most sensitive (93.1%) and specific (99.0%) for detection of H pylori; combined with information from hematoxylin and eosin-stained biopsies, the precision of H pylori diagnosis with gastritis approaches 100%.
Biopsy of gastric mucosa to complement visual observation during upper gastrointestinal endoscopy has become an almost routine clinical practice in many centres. As a result, H pylori detection has become frequent in patients with abdominal pain, dyspepsia or biopsy-defined gastritis. In a personal survey of upper gastrointestinal endoscopy results I noted that, if serial biopsies were done, occasional patients had apparent resolution of H pylori. The present report is based on a formal evaluation of endoscopic biopsy experience over 42 months, from April 1, 1991 to September 30, 1994 . Twelve patients were discovered with serial gastric biopsies initially showing H pylori that disappeared from later biopsies with no antibiotic treatment.
PATIENTS AND METHODS
The computerized medical records system for the University Hospital (University of British Columbia site), the files for the gastroenterology clinic at the same hospital and the author's office files were explored for all patients who had gastric biopsies during upper gastrointestinal endoscopy from October 1, 1981 to September 30, 1994 . A total of 6050 procedures were done. Patients who had upper gastrointestinal endoscopy without gastric biopsy, done either for diagnostic or therapeutic purposes, were excluded from this evaluation. A further 3190 patients with upper gastrointestinal endoscopy and gastric biopsies done before April 1, 1991 were excluded because these biopsies had not been routinely stained with silver for H pylori detection (5), leaving 2860 upper gastrointestinal endoscopies with gastric biopsies for review. In this group of 2860, 188 patients had two or more upper gastrointestinal endoscopies with gastric biopsies. Biopsies from at least two sites in the gastric antrum or biopsies from both the gastric antrum and body were done (6, 7) . Biopsies from the gastric antrum were obtained within 2 to 3 cm of the pylorus (6, 7) . Serially sectioned and paraffin-embedded slides from the gastric biopsies had been stained with both hematoxylin and eosin as well as silver (5) to facilitate detection of H pylori.
Patients were further excluded from the group of 188 if the gastric biopsy from the second upper gastrointestinal endoscopy was positive for H pylori. Patients were also excluded if antibiotics had been either administered to treat H pylori directly or received for some other intercurrent infection that may have indirectly treated H pylori (this was confirmed with the assistance of computerized pharmacy records). Finally, patients were excluded if antibiotics were required for prophylaxis to perform an endoscopic procedure (eg, prosthetic cardiac valve).
A final group of 12 patients resulted for retrospective review. These cases are summarized in Table 1 and details of each case follows. Case 1: A 78-year-old female was evaluated in January 1993 for epigastric pain and constipation. Prior history included a gastric ulcer, documented with upper gastrointestinal endoscopy, and gallstones. Upper gastrointestinal endoscopy showed a lesser curvature gastric ulcer, and biopsies showed gastritis only with H pylori. Her pain resolved with omeprazole 20 mg/day for 28 days. In March 1993 colonoscopy and biopsies done for constipation revealed melanosis coli. In February 1994 epigastric pain recurred, and omeprazole 20 mg/day for 28 days was started. After treatment upper gastrointestinal endoscopy was normal, but gastric antral biopsies revealed persistent gastritis and H pylori. Abdominal sonogram showed a gallstone. Another course of omeprazole 20 mg/day for 28 days was prescribed, along with concomitant cisapride 10 mg tid. After one more month, upper gastrointestinal endoscopy and gastric antral and body biopsies were normal with no H pylori. In November 1994 epigastric pain recurred. Trials of ranitidine and famotidine had no symptom-relieving effects. In December 1994 upper gastrointestinal endoscopy showed a gastric ulcer; biopsies showed gastritis only with H pylori. Additional studies to characterize this H pylori strain further were not done. She was treated with omeprazole 20 mg/day for two months. In February 1995 upper gastrointestinal endoscopy confirmed complete ulcer healing. No endoscopic biopsies were repeated. Case 2: A 68-year-old male developed abdominal pain in December 1992. Barium radiographs showed two gastric ulcers. He was treated with ranitidine and cisapride. Pain Biopsies following drug treatment from the gastric antrum showed persistent gastritis but no H pylori. Case 3: A 39-year-old male had abdominal pain, symptoms of gastroesophageal reflux and intermittently had used ibuprofen. He was treated with ranitidine. In April 1992 upper gastrointestinal endoscopy showed gastric antral erosions and a small gastric antral gastric ulcer. Biopsies of the intervening gastric mucosa were normal with no gastritis but H pylori was detected. Ibuprofen was discontinued and a 28-day course of omeprazole 20 mg/day was given. Pain resolved but a second upper gastrointestinal endoscopy after the course of medication showed persistent gastric erosions; biopsies of intervening gastric antral mucosa were normal with no H pylori. Case 4: A 57-year-old female presented with abdominal pain that was treated with ranitidine. In April 1992 an upper gastrointestinal endoscopy showed linear esophageal erosions, a prepyloric gastric ulcer and duodenal erosions. Biopsies from the ulcer margin showed gastritis with H pylori. Omeprazole 20 mg/day was given for 28 days. In May 1992 following drug therapy, an upper gastrointestinal endoscopy showed healing of the esophageal, gastric and duodenal mucosa. Gastric antral and body biopsies were normal with no H pylori seen. Case 5: A 61-year-old female had abdominal pain despite antacids and famotidine. In March 1993 upper gastrointestinal endoscopy showed two gastric ulcers in the distal gastric antrum. Gastric antral biopsies showed inflammatory changes only with H pylori. Famotidine was continued. In April 1993 upper gastrointestinal endoscopy showed complete healing of the gastric ulcer. No biopsies were done. Pain recurred in April 1994 and omeprazole 20 mg/day was administered. After one month, an upper gastrointestinal endoscopy following drug treatment showed a gastric ulcer. Biopsies of the gastric antrum showed gastritis but no H pylori. Case 6: A 63-year-old male had heartburn and reflux symptoms previously treated with ranitidine. There was a family history of gastric cancer. In March 1992 upper gastrointestinal endoscopy revealed esophagitis with esophageal ulceration; the gastric mucosa was normal but biopsies from the gastric antrum showed gastritis with H pylori. Omeprazole 20 mg/day for 28 days was given. In June 1992 reflux symptoms recurred. Upper gastrointestinal endoscopy was normal but biopsies showed gastritis with H pylori. A course of domperidone maleate 10 mg tid was administered, and reflux symptoms resolved. In October 1992 reflux symptoms recurred but upper gastrointestinal endoscopy was normal. Biopsies showed gastritis with H pylori. Omeprazole 20 mg/ day was given in March 1993 because epigastric pain with reflux symptoms recurred. An upper gastrointestinal endoscopy was normal, and biopsies of the gastric antrum and body after completion of drug therapy showed gastritis but no H pylori. Case 7: A 57-year-old male with a duodenal ulcer (diagnosed with upper gastrointestinal endoscopy in July 1987) was treated with vagotomy and pyloroplasty. He had a history of cholecystectomy for gallstones. In October 1988 barium radiographs showed thickened gastric folds, and upper gastrointestinal endoscopy with biopsies indicated gastritis. In September 1992 he was evaluated for abdominal pain. Upper gastrointestinal endoscopy revealed prominent gastric mucosal folds, and biopsies showed gastritis with H pylori, as previously reported elsewhere (8) . He was treated with omeprazole 20 mg/day for three months. In July 1993 epigastric pain recurred. Upper gastrointestinal endoscopy and gastric biopsies showed no H pylori. Case 8: A 62-year-old male presented with epigastric pain. In February 1985 upper gastrointestinal endoscopy revealed a gastric ulcer and biopsies revealed gastritis. He was treated with cimetidine. In March 1985 upper gastrointestinal endoscopy showed that the gastric ulcer was healed. In February 1986 epigastric pain recurred and upper gastrointestinal endoscopy showed another gastric ulcer; biopsies revealed gastritis. After ranitidine treatment, an upper gastrointestinal endoscopy in March 1986 revealed that his gastric ulcer was healed. In October 1986 epigastric pain recurred. Upper gastrointestinal endoscopy with gastric biopsies showed gastritis, so he was treated with cimetidine. In April 1989 upper gastrointestinal endoscopy was done for epigastric pain; gastric biopsies were normal. In April 1991 epigastric pain recurred with no response to therapeutic trials of cimetidine and ranitidine. Upper gastrointestinal endoscopy and gastric antral biopsies showed gastritis with H pylori. Omeprazole 20 mg/day was given for 28 days, with resolution of epigastric pain. In January 1993 his epigastric pain recurred, and upper gastrointestinal endoscopy showed a gastric ulcer. Biopsies from the gastric antrum and body showed gastritis but no H pylori. Omeprazole 20 mg/day was given for 28 days and his pain resolved. In February 1993 following drug treatment, upper gastrointestinal endoscopy revealed healing of the gastric ulcer with normal gastric antral and body biopsies and no H pylori. Case 9: A 65-year-old female was evaluated in February 1993 for diarrhea. Upper gastrointestinal endoscopy and flexible sigmoidoscopy were done with gastric, small bowel and colonic biopsies, which showed gastritis with H pylori, a severe 'flat' mucosal lesion of the small intestine consistent with untreated celiac disease and lymphocytic colitis (9) . Although lymphocytic gastritis was previously reported in celiac disease (10) as well as with H pylori (11) , biopsies of the gastric mucosa showed a superficial gastritis without excessive epithelial lymphocytosis with H pylori. She was treated with a gluten-free diet. In April 1993 upper gastrointestinal endoscopy with gastric and small intestinal biopsies showed normal gastric antral and body mucosa with no H pylori and a small intestinal histological response to gluten restriction.
She remained on a gluten-free diet. In April 1995 upper gastrointestinal endoscopy with gastric and small intestinal biopsies were done; gastric antral and body mucosa were normal with no H pylori. The small intestinal biopsies showed improvement with the gluten-free diet. Case 10: A 43-year-old female developed abdominal pain and diarrhea alternating with constipation. Upper gastrointestinal endoscopy and gastric biopsies done in January 1989 were normal. In July 1990 a flexible sigmoidoscopy showed diverticulosis. In April 1991 epigastric pain developed. Upper gastrointestinal endoscopy and biopsies showed gastritis with H pylori. An added-fibre diet was suggested. In September 1991 epigastric pain recurred. Upper gastrointestinal endoscopy and gastric antral mucosal biopsies were normal with no H pylori. Case 11: A 57-year-old male had epigastric pain. In October 1985 and October 1986, upper gastrointestinal endoscopy showed gastric erosions and biopsies showed gastritis. In January 1987 epigastric pain was investigated with upper gastrointestinal endoscopy and biopsies; gastritis with H pylori was present, and he was treated with cimetidine. In May and November 1987, because of persistent epigastric pain, two additional upper gastrointestinal endoscopies showed gastritis with H pylori. He was treated with successive courses of ranitidine, famotidine and sulcrate. In June 1988 and May 1989, epigastric pain was still present, and upper gastrointestinal endoscopy on both occasions showed gastritis with no H pylori seen. Another upper gastrointestinal endoscopy with biopsies done in September 1990 because of epigastric pain showed gastritis with H pylori. He was treated with successive courses of sulcrate, cimetidine, domperidone maleate and omeprazole 20 mg/day. Epigastric pain subsided. In early September 1993 epigastric pain recurred; upper gastrointestinal endoscopy and biopsies showed a gastric body polyp and gastritis with H pylori. Omeprazole 20 mg/day was prescribed for 28 days. In late September 1993 upper gastrointestinal endoscopy demonstrated gastritis with no H pylori, a benign resected gastric body polyp and inflammatory changes present only with no H pylori. Omeprazole 20 mg/ day was continued. In March 1995 upper gastrointestinal endoscopy and biopsies of the gastric antrum showed gastritis but no H pylori. Case 12: A 53-year-old male was evaluated for abdominal pain; he previously had a duodenal ulcer. In April 1984 upper gastrointestinal endoscopy and biopsies showed gastritis. In February 1987, because of epigastric pain, upper gastrointestinal endoscopy and biopsies were done and showed gastritis. In January 1992 epigastric pain recurred; upper gastrointestinal endoscopy showed gastritis with H pylori. Treatment consisted of courses of sulcrate, ranitidine, famotidine and, finally, omeprazole 20 mg/day for 28 days. His pain resolved. In June 1992 another upper gastrointestinal endoscopy showed gastritis in the gastric antrum but no H pylori. Gastric body biopsies were normal. In August 1993 epigastric pain developed. Upper gastrointestinal endoscopy and biopsies showed gastritis with H pylori. No attempt was made to characterize the H pylori strain specifically. He was treated with omeprazole 20 mg/day for 28 days. His pain resolved again but then recurred in February 1994. Upper gastrointestinal endoscopy showed gastric and duodenal erosions with gastric ulcer and duodenal ulcer, but biopsies of the adjacent mucosa in the gastric antrum and gastric body were normal with no H pylori.
DISCUSSION
In this study, 12 H pylori-positive patients were later observed to have H pylori-negative gastric biopsies even though antibiotics were not administered for H pylori eradication. The findings in the present study were based on direct detection of H pylori using both hematoxylin and eosin-stained and silver-stained serially sectioned biopsy sections; prior studies have indicated that silver-stained biopsies alone are most sensitive for H pylori detection in gastric mucosa (5) .
Although H pylori appears to be more difficult to detect after omeprazole treatment in some patients, it appears that H pylori may 'spontaneously' or normally disappear from the gastric mucosa of patients with gastritis or ulcer disease.
Although 188 patients had at least two endoscopic procedures with gastric biopsies, only 12 patients (6.4%) fulfilled the specific inclusion criteria for this study; others were excluded by the finite time lines of the study or if they received antibiotics. Thus, the true frequency of this H pylori disappearance during the three-to four-year period of the present study is unknown. In a retrospective, long term study of 39 patients with H pylori-associated gastritis (12), however, complete 'healing' of H pylori occurred in five patients (13%) with no antibiotic therapy. Other studies have also suggested apparent spontaneous disappearance of H pylori, either serologically during a mean follow-up of 11.5 years (13) or histologically over six years (14) in about 5% to 10% of patients. Finally, retrospective epidemiological data suggest that spontaneous resolution of H pylori may commonly occur in otherwise healthy people (15) . A long term prospective study, possibly employing different direct and indirect H pylori detection methods, will be needed to evaluate fully the true natural history of this intriguing gastric mucosal organism.
In the present study, 10 of the 12 patients were treated with omeprazole for at least one month after the first endoscopic procedure, while two received no medication (ie, one was treated with added dietary fibre for diverticular disease and one with a gluten-free diet for celiac disease). Although H pylori may have been eradicated in some of these patients due to an omeprazole effect, the mechanism for this in vivo eradication of H pylori is not clear (16) . Both omeprazole and lansoprazole have demonstrated antibacterial activity in vitro (17, 18) , possibly due to a direct toxic effect. This may be mediated by an inhibitory effect on H pylori urease-dependent (19) or -independent mechanisms (20) . Potent antisecretory activity and resultant effect on gastric pH may also be important, possibly by altering intracellular ammonia accumulation by H pylori (21) or enhancing host defence mechanisms (16) . Interestingly, omeprazole can reduce H pylori density in vivo (22) , and short term lansoprazole demon-strates activity against H pylori in vivo (23) . The present study, therefore, provides in vivo evidence that, in some (but not all) patients disappearance of H pylori from serial gastric biopsies may have been due to a direct effect of omeprazole on H pylori.
Although a systematic topographical evaluation of all areas of the gastric mucosa was not done, multiple biopsies were obtained to obviate sampling error. On the second endoscopy all patients had at least two antral biopsies to eliminate potential sampling error in the gastric antrum (24) and the reported differences in regional expression of H pylori-associated gastritis (7). In addition, seven of the 12 patients had biopsies obtained from both gastric antrum and gastric body. Sampling from the gastric mucosa in this fashion has been shown to reduce sampling error related to the potentially patchy distribution of H pylori (25) . In addition, there is some evidence that administration of omeprazole 40 mg/ day -but not omeprazole 20 mg/day, as used in this study -may alter the intragastric distribution of H pylori from gastric antral to gastric body mucosa (26) .
In cases 1 and 12 it was particularly intriguing that recurrent H pylori was evident with repeated endoscopic evaluations. This finding could represent reinfection with the same strain of H pylori that was initially detected or a second H pylori strain. Future studies may necessarily employ specific typing methods to define specific H pylori strains. H pylori can be typed by polymerase chain reaction-restriction fragment length polymorphism of urease or other genes, and by RNA gene probes and Southern blot hybridization (ribotyping) (27) . In one recent study, for example, analysis of ribosome patterns revealed a complex pattern of H pylori in the stomachs of the same individuals and suggested multiple sources of infection due to different strains (28) .
In a recent review (29) evidence related to the opportunistic, rather than the pathogenic, role of H pylori in a number of gastrointestinal disorders was critically examined. It was concluded that it is premature to suggest any specific eradication regimen since there is still no consensus on symptoms, etiology or natural history for patients with gastritis. In a Danish study of 30 healthy adults without gastrointestinal symptoms, it was observed that the average age of patients with gastritis alone was substantially less than that of patients with H pylori (30) . It was concluded that H pylori was not the cause of the gastritis, but rather that the gastritis was a prerequisite for H pylori gastric mucosal colonization. In the present report, review of the endoscopic findings and gastric biopsy changes at the time that H pylori was no longer detectable revealed 'concordant' observations in only five patients, ie, no macroscopic or microscopic gastric pathology at the time that H pylori was absent. Seven patients had 'discordant' findings, ie, evidence of definite gastric pathology, either gastric ulceration or gastritis, even though H pylori was no longer detectable in the gastric mucosa. Considered with the apparent discrepant observations from older clinical trials (31) and the lack of evidence, even from a recent well-designed clinical trial in H pylori-associated gastritis (32), additional prospective studies are needed to improve our understanding of the precise pathogenic role for H pylori in gastritis.
